Based on the three component mathematical model for numerasing the forage value of grasslands (FVG) the objective of the theoretical research was to investigate the key advantages of the FVG model and to search the applicability of the FVG in planning strategic uses of different grasslands. It is concluded that the FVG model is simple, flexible, it can be used without any constrains, and computerization of the model can present results on FVG already during field investigation. Based on the calculated FVG and grassland categories primary functions of grassland use can be more easily decided. The advisable inputs for higher productivity as well as the technically sound way of utilization in forage production are presented in a table.
INTRODUCTION
In spite of the emerging new social demands for nonmaterial grassland products and services (environmental protection, nature reservation, aesthetic landscape, amenity purposes, etc.) the productivity of grassland is going to remain in the mainstream of overall grassland use in many regions and countries of Iran. This underlines the importance of forage value of grasslands, however up till now there were only technical and scientific detailed descriptions on this term, which made it difficult to make comparisons between grasslands. Recently (Nagy, 2003 (Nagy, , 2005 ) a simple theoretical model has been developed for numerizing the forage value of grasslands. The purpose of this paper is to evaluate the key advantages of this model and present examples for its applicability in strategic uses of different grasslands with special references to the Iranian conditions.
MATERIAL AND METHODS
The forage value of grasslands (FVG) is defined as production potential for forage products (milk, meat, etc) . The FVG model of Nagy (2005) is a three component theoretical model based on the yield potential, overall herbage quality and the individual ground cover of grassland components and is described by the following mathematical equation:
where; FVG o = overall forage value of a grassland, that determine by calculate; GC i = individual ground cover of forage species; YP i = individual yield potential category of forage species; FQ i = individual forage quality category of species, in each type.
Based on this FVG model theoretical investigations will be used to define the key scientific advantages of the model and to present examples between FVG and primary functions of grassland use, between FVG and way of utilization as well as advisable production inputs for higher productivity of grasslands.
Study area
The local and natural situation of the area under the research was mountainous with acute rocky slopes. The area under research is situated in the Zagros region. The total area of the expansion is 8962 hectares. The average high of the area intended is 2936 meters in high above the sea level. The total slop of the area is more area under investigation is from 51º 34' 54" to 51º 45' 53" E of latitude from 31º26' 19" to 31º30' 28" N longitude.
The average precipitation during 20 year period of Zagros regain from ) is 360 mm. To carry out the research first the intended area in Ghareh Aghach watershed in Isfahan province was selected ( Figure 1 ). ) were used to measure plant characteristics (Muller and Ellenberg, 1974) . Samples number was determined for each site using the following equation (2):
Were: N: number of essential samples, T: t student value with n-1 and ∞ = 5%, S: standard Deviation, X: mean vegetation cover, N: primary sample number, K: precision coefficient (usually consider 10%) (Bonham,1989) . According to equation 1, in each sites sampling was done in 3 transect and 60 plots were made. Method of sampling was randomizedsystematic (Amiri, 2009 a, b) .
Vegetation cover was sampled with stratified random sampling method and the entities were preliminarily segmented with Physiognomic-floristicecologic method (Khajeddin and Yeganeh, 2008) .
The 1m by 1m quadrate (1m 2 ) was employed to estimate the ground cover of species (GC i ), litter, bare soil, stone and gravel percentages. The measurement of individual forage yield was carried out by cut and weigh (YP i ).
Chemical analyses
In order to evaluate forage quality (FQ i ) in each quadrate, 15 species for each species at phenological stages of vegetative growth were collected. Each sample selected randomly, clipped and weighted from one centimeter of forage's collar in 500 gr (Amiri, 2009c) . Samples were dried at 80°C for 24 hours in oven (for determine Dry Matter samples was weighted), then milled and used for chemically analysis. Principal forage analysis values used in ration formulations are: Dry Matter (DM); Crude Protein (CP); Acid Detergent Fiber (ADF); Netural Detergent Fiber (NDF); Digestible Dry Matter (DDM); Metabolizable Energy (ME); Dry Matter Intake (DMI); Relative Feed Value (RFV) (Arzani et al. 2004; Arzani et al. 2005) . Crude protein, estimated from total nitrogen concentration, is always important in rations because it is usually the highest-priced nutrient. The formula for estimating CP is ():
Nitrogen content (N) was determined by the microkjeldehal technique using a 'kjeltec' system. Acid Detergent Fiber (ADF) was determined using the method described by Van Soest (1988) with a 'fibertec' system. Netural Detergent Fiber (NDF) measured by neutral washing liquid. Digestible Dry Matter (DDM) is measured by Oddy et al. (1983) .
%DDM= 83.58 -0.824 %ADF + 2.626 % N (4) Metabolizable Energy (ME) was estimated using the equation (5) as described by CSIRO (1990) where ME/DM is the Metabolizable Energy in mega joules (MJ) per kg of feed DM.
ME= 0.17% DDM -2.0 (5)
The Dry Matter Intake (DMI) calculated by equation (6);
The formula for estimating RFV (Relative Feed Value) from Digestible Dry Matter (DDM) and Dry Matter Intake (DMI) is: (AOAC, 1990) 29 . 1
The model FVG for evaluation of grasslands Steps to be taken for the use of a FVG model. 1. Set categories for forage quality of forage plants 2. Set categories for the productivity of forage plants 3. Calculate the maximum value of a grassland = quality category of forage plants × top productivity category of forage plants 4. Set up categories between 0 and 100 (Table1) 5. Determine the ground cover % of forage plants with field research. 6. Calculate the FVG. 7. Classify grassland using the calculated FVG (see point 6 and point 4) Figure ( 2). The results of yield potential, overall herbage quality, the individual ground cover and overall forage value of Ghareh Aghach grassland showed in Table ( 2). Figure ( 3). The model is simple enough, as it is based only on three components. Categories for yield potential and overall herbage quality can be set up beforehand. Only ground cover estimation of grassland components (Grant, 1981) needs field investigations. Routine of reliable accuracy for field works can be obtained within of short period of time by the research personal. If the model is computerised, i.e. categories of YP and FQ are programmed beforehand only GC should be defined during field work. With the use of a lap top results can be obtained already on site. The model is flexible, as number of categories for YP and GC, consequently for FVG can be adapted for local conditions. Originally 5 categories were established for both elements (Nagy, 2003) of the FVG model but they may be increased or decreased depending on the conditions. However there are some preconditions if we want to evaluate the results of FVG research: 1) it should be based on the three components, i.e. YP, FQ, GC, 2) Categories for YP and FQ of the herbage components should not only be set up but published as well together with the results. There are no geographical or location constrains for the use of FVG model because of its flexibility, described before. For this reason the model can be very useful method for the evaluation of grasslands all over the world.
The dynamic of changes in FVG in time can be presented if results on ground cover of grassland components are available. Past data bank on GC of grassland components can successfully be utilized in grassland evaluation. Forage value and strategic use of grassland: As the FVG model provide a complex (both quantitative = yield potential and qualitative = forage quality) assessment on the production value of grasslands it may be utilized in strategic planning of grassland use. For example, based on the Iranian grassland conditions (Nagy, 2001 ) the FVG can be combined with the primary functions of future grassland use (Table 3 ). The advisable inputs for higher productivity as well as the technically sound way of utilization in forage production can also be combined to the value of grasslands (Table 4 
CONCLUSIONS
As presented in Table 3 , there are positive correlation between the foragel value of grasslands and the intensity of grassland use expressed in primary function of grasslands. For the higher productivity of grasslands (Table 2 ) extra inputs (improvement or renovation works) are necessary beside the regular production inputs (fertilization, irrigation) if the forage value is declining. At the same time the technically sound way of utilization drops from intensive dairy grazing to extensive sheep grazing.
These results support, that FVG may be a useful tool to assist strategic planning of grassland use as regards primary functions of grassland use, production inputs of higher productivity and sound ways of utilization. However FVG is calculated from the sward composition so, before planning future grassland use and farming systems grassland surveys need to be done in the given area or region.
